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[{HE] B WMEEEIkm e L MMz RIROE R A (cyclosporine A, CsA) *F H- #5141 | ’h‘\‘d‘ﬁ‘”ﬁ)ﬁ SIRS
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2B RREBEREAL A 2 A, 2 AR AR R F A CsA 89 o R IRIF T IEHR 8 h, & 30 min @it ELISA 7]‘/34?7}4?791‘]5%
it P A RAFAEEE G COX MDH K E, KR NR8383 E v amit A AN 4 6 40, sF ML (A 41) . F ISRk
7% ; NR8383+CsA 37720 (B 1) .3 /& F 4 10 mmol/L CsA; N38383+m%%9£m)$4%i13‘,‘dﬂ(c @) BRET R
e 7 2R AR (mtDNA=5 pg/ml) ;NR8383+ 7 & K +CsA 3 IR 40 (D 41) . 32 ik P i e 2 & B K (mtDNA=
5 wg/ml) 5 10 mmol/L CsA;NR8383+ 5L i 45 ¥tk 232 Jh 28 (E 20) . 32 i P i An 2L MR 68 2 454K (mtDNA=5 pg/ml) ;
NR8383+ZL & Fifh+CsA $3EIR2A (F 40) 32900 F R m 2L A4 48 (miDNA=5 wg/ml) 5 10 mmol/L CsA, 325 1,
3 fo 5h B, @it ELISA 5 k4 L&+ TNF-a & IL-6 #93% , SR AL BKaEE/R P MDH 5 COX /KP4 6
Mk, HE3h 5 3.5h WAL o CsA 12 HIE(HI92ER B 45 h; /£ Ev:iém@z:w%z‘%%ﬁtA w5 B
2he TNF-a 5 1L-6 £ R R B la) S A KA 2 B4R TNF-a 5 IL-6 A 27, 3/ 1hit, 5 C4ki DA
TNF-a 5 11-6 £ 2% £ 7% ,E 40 TNF-a 5 11-6 2F3¢ %35 3hot,5 C 448k, D 4169 TNF-a & 1L-6 K-F¥ 2
FHAKE L TNF-a 5 [L-6 K-F R %35, 324K S5hit, 5 C4mk, DA TNF-a & IL-6 KT 2 ZFHAKE 4
TNF-a 5 [L-6 £ R EE. F45 E 48 TNF-a 5 1L-6 K-FREEELF . i, KR o b KA g 32
i, — S B an i, CsA xRk 6 LA AL A 3 hl A ) A ) 23 B v A R A4 S AR
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Extracellular splitting pattern of mitochondria and the depressant effects of CsA on the process CHANG Yu-li,LIU
Hong,WEN Jian- min ,and SUN Tian-sheng*.”Beijing Militany Region General Hospiial ,Beijing 100700, China

ABSTRACT Objective:To investigate extracellular splitting pattern of mitochondria and the depressant effects of CsA on
the process and explore the mechanism of post-traumatic SIRS and its therapeutic strategy. Methods : Ten male SD rats with 60
to 70 days age and 240 to 280 g weight were used for mitochondrial isolation. Freshly isolated mitochondria were randomly di-
vided into two groups,which were cultured in blood plasma with or without CsA respectively for 8 h. COX and MDH were as-
sayed by ELISA every 30 min. Meanwhile , Rat macrophage cell line NR8383 were treated as follows, control (group A) ; culti-
vation with normal medium;NR8383 +CsA co-culture group (group B):culture medium was supplemented with CsA of 10
mmol/L; NR8383+intact mitochondria co-culture group (group C) :culture medium was supplemented with intact mitochondria
(mtDNA=5 pg/ml) ; NR8383+intact mitochondria+CsA co-culture group (group D) :culture medium was supplemented with
intact mitochondria (mtDNA=5 pg/ml)and CsA of 10 mmol/L; NR8383+disrupted mitochondria co-culture group (group E):
culture medium was supplemented with disrupted mitochondria (mtDNA=5 pg/ml) ; NR8383+disrupted mitochondria+CsA co
-culture group (group F) :culture medium was supplemented with disrupted mitochondria (mtDNA=5 pg/ml)and CsA of 10
mmol/L. TNF-a and IL-6 concentrations in supernatant were assessed at 1,3,5 h after culture. Results; In the mitochondria
plasma cultures, MDH and COX levels were increased with the time and peaked at about 3 h and 3.5 h;CsA can delay the ap-
pearance of peak to 4.5 h. Among different treated groups,there was no significant difference in TNF-a and IL-6 between
group A and group B;there was significant difference in TNF-a and IL-6 other groups. After 1 h culture , compared with group
C,no significant difference of TNF-a and IL.-6 was observed in group D,while TNF-a and 1L.-6 were significant higher in
group E;after 3 h culture,, compared with group C, TNF-a and IL—6 were significantly lower in group D, while TNF-a and IL-
6 were significantly higher in group Ej;after 5 h culture ,compared with group C,TNF-a and IL-6 were significantly lower in
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group D, while no significant difference of TNF—a and IL-6 were observed in group E. At each time point, there was no signifi-
cant difference in TNF-a and IL—-6 between group F and group E. Conclusion:Mitochondria can split in serum with time,

which will further activate macrophages. CsA has depressant effect to mitochondrial splitting on the process and will therefore

inhibit the activation of macrophages.
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TL8 80 CIRAT,
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BB KRR, 10%/KE ARG , THEAET
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CsA PEATHESR 5 (2) X BRAH . NS AT AT 25 9 i3k 1 7 1%
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5%CO, MEARE R T TR R
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it ; NR8383+CsA LG FR4 (B 41) . Hi b &
10 mmol/L CsA; NR8383 + 5¢ #& £k i 4 3L s 35 41
(C ) FE R PRS2 LR A (mtDNA=5 pg/ml) ;
NR8383+5E B bl +CsA FLIEFRL (D 41) . i Wi
F RN 58 B 2R AR (mtDNA=5 pg/ml) 5 10 mmol/L
CsA; NR8383+ 2L hi AL 5740 (E ) . B 57 M
RN 2L 2R AR (mtDNA=5 pg/ml) ; NR8383+
SURLAAR+CsA TEIEFRA (F AH) R Esm
AR (mtDNA=5 pg/ml)5 10 mmol/L CsA

1.4 MEWHYS%

1.4.1 COX Fl MDH fJsE 2 A il 2% K5
TR, CsA AbFRL] Ko Xt R A1 4F 30 min T 48 LA HL
5 fL b3 DL sE B ELISA 35 57 & 44 16 B 43 1) 46 il
COX \MDH ¥, It 16 ML, HARBAER A
IR AR PR AR AR E SR B S IR I ARE
DR S IR E 30 min J5 375 20004, T, BRLING Uk
YW ERE 30 s J5 ok, Il E R 5 R T SR A B
FUIMARBEARIRF 50 wl, 258 AFLBRIL , Z S5 4 A .
YEB G REFLST I A A5 ASO wl, FEIA L5
B50 pl, BZ %R, 37 CHROE B AD 15 min, AR5
FEFLINZEE 50 wl, 21k, LA 450 nm AT
W25 LAIOGEE (OD 18 , S e br i th 24055
AR

1.4.2 TNF-a K IL-6 WEMME K EE REL
Wiged 4050 IAE 1.3 .5 h I ECE TS DLE &R ELISA

TR TNF—o S 11-6 WRBE , RRg AR A o 8 fL .,
YEJ75IR] COX \MDH A .
1.5 Sitseabsg

K H SPSS 17.0 GEi A T8 734, 115k
BLUA B +hR 2 (245 ) K78 ,COX 5 MDH 7£ CsA
b FRZH Kot} REZH 20 2 (8] 9 b AR A T 5
VORI ¢ K5 TNF-o % IL—6 MR BE 1Y LA Ry 2%
ST, Z LRI FL SR ¢ K55, LA P<0.05 A2
SEGIFEEX,

2 #R
2.1 I3 COX K MDH ¥ JE2:4k,

B A3 B 1) 58 AORLAR 5 R R ML R SR8 R
ELISA ¥E ke I 7 Bl 45 35 3= 0 (H) (9 4, il 2
COX 5 MDH k& m (R 1), #3723 h 5,10
Hrp MDH ¥ B 35 BI04 (32.10+3.44) ng/ml; K5 37
3.5h i, M2 COX M IRFNIE(E(1.35£0.06) ng/ml;
MERRARTERIN CsA FRIMLE Fp 1% 35 0 AH A 5]
] A5 COX 5 MDH VREFH B A%, HIG(A kA
B PR 2 HE AR o MDH ¥k 0 SR
45h (t=3.615,P=0.0112),COX W IER F] 4.5 h
(1=2.561,P=0.0429) ,

2.2 TNF-a 5 1L-6 H BRI

S RIAER SR 1.3.5 h B ,A 405 B 4109 TNF-«
5 IL-6 WA RS, WAHZERLSIT¥E
X, HAWMASH 5 A HIHES, TNF-o 55 IL-6 WRETESR:

R1 SHEEDREFRTED MDH & COX iR EIL (x+5,ng/ml)

Tab.l MDH and COX concentration during cultivation of mitochondria in plasma(x+s,ng/ml)

go S| MDH ¥ & COX Ve

(h) M3EREFRA MK +CsA B5FR2H t18 P{H M FRA MK +CsA FigRd t18 Pia

0.0 8.57x1.16 8.46x1.25 0.129 0.9016 0.83+0.02 0.85+0.02 ~1.249 0.2581
0.5 11.40£1.58 10.92+1.67 0.418 0.6908 0.88+0.02 0.86+0.02 1.414 0.2070
1.0 15.74+1.96 13.25+1.89 1.829 0.1172 0.96+0.05 0.88+0.03 2.744 0.0336
1.5 20.12+1.12 16.93£2.05 -2.649 0.0381 1.10£0.04 0.910.04 7.600 0.0003
2.0 24.00+2.76 18.23+2.44 3.133 0.0203 1.20+0.06 0.93+0.04 7.488 0.0030
25 28.713.07 19.15+2.82 4.587 0.0037 1.14+0.06 0.96+0.04 4.992 0.0025
3.0 32.10+3.44 20.42+2.97 5.140 0.0021 1.25+0.05 1.04+0.04 8.043 0.0002
35 26.12+3.20 21.36+2.10 2.487 0.0473 1.35£0.06 1.06+0.04 4.417 0.0045
4.0 25.102.81 22.52+2.54 1.362 0.2220 1.15+0.07 1.11£0.05 0.930 0.3883
45 23.672.61 24.60+2.32 -0.533 0.6134 1.22+0.06 1.25+0.05 -0.768 0.4715
5.0 22.65+2.42 22212257 0.249 0.8115 1.19+0.05 1.22+0.04 -0.937 0.3849
55 23.1242.16 21.66+2.60 0.864 0.4209 1.24+0.05 1.20£0.05 1.131 0.3011
6.0 24.15+2.43 22.65+2.86 0.799 0.4545 1.19+0.04 1.19+0.05 0.0000 0.9998
6.5 23.372.56 21.65+2.31 0.998 0.3570 1.14+0.05 1.21£0.05 -2.186 0.0714
7.0 23.80+2.43 22.70+2.22 0.668 0.5287 1.23+0.05 1.18+0.04 1.562 0.1694
7.5 24.0122.11 22.47+1.99 1.062 0.3691 1.18+0.05 1.15+0.05 -0.849 0.4287
8.0 23.33+2.49 21.20+2.37 0.844 0.4141 1.15+0.05 1.20+0.04 -1.562 0.1694
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R2 AEREEEE TNF-a KFEZEWY (245, ng/ml)
Tab.2 Levels of TNF-a among 6 groups at different culture times(x+s,ng/ml)

) Bl SR

1h 3h 5h
T HRZH (A 4H) 8 2.31x0.50 2.40+0.55 2.29+0.45
NR8383+CsA 4 (B 4H) 8 2.22+0.38 2.130.44 2.3420.57
NR8383+ 52 LKL A 2H (C 4H) 8 3.20+0.71*' 4.12+0.81% 5.73+0.92%
NR8383+5E &Lk iR +CsA 2H (D 41) 8 2.81+0.58 3.32+0.62*%! 4.23+0.70%™
NR8383+Z4fL bkl (E 41) 8 4.84+0.914'# 6.22+0.82°4 5.18+0.75%%
NR8383+ Lk iR+ CsA 2 (F 41) 8 4.26+0.78"* 5.55+0.85% 4.64+0.90%°
FAE - 20.4317 45.3665 31.1451
P{H - 0.0000 0.0000 0.0000

.5 A LIHIHG, ¥19=3.77, *%=3.72, P<0.05; 1g=10.72, %% =827, %%=6.96, *=15.46 , 24=12.75 ,%4=13.06, "4 =747, “%=11.13, %4 =9.05, P<0.01 ,

5 ¢ 4, ©g=3.23,P<0.05;%4=6.95,%4=8.5,%4=5.78, P<0.01

Note : Compared with group A, *'¢=3.77, *%¢=3.72,P<0.05; *'¢=10.72,%¢=8.27,%¢=6.96, “*=15.46, °¢=12.75 , *°q=13.06, “'¢=7.47, “5¢=11.13 , “%¢=

9.05, P<0.01. Compared with grouop C, “'¢=3.23,P<0.05;"¢=6.95,%¢=8.5,%¢=5.78 , P<0.01

£33 AERESEEAIL-6 KFEZW (x+s,ng/ml)

Tab.3 Levels of IL-6 among 6 groups at different culture times(x+s,ng/ml)

g Pk it R

1h 3h 5h
IER R (A 4) 8 15.31+4.15 14.45+3.92 16.01+4.65
NR8383+CsA 41 (B 41) 8 14.26+3.53 15.02+4.58 13.97+3.93
NR8383+5g B L bitie (C 4H) 8 21.09+5.26%! 31.47+7.30% 46.12+10.52%¢
NR8383+5¢ B L b A +CsA 41(D 4) 8 18.10+4.89 23.29+6.18**! 35.63+8.4147%3
NR8383+ 2L btk e (E 4H) 8 29.34+7.325 41.37£10.5144 52.40+12.00%8
NR8383+ 2L b +CsA 41 (F 4H) 8 27.25+6.84%2 38.62+9.26% 48.11£11.19%°
F{H - 10.2944 20.0118 27.5733
P 0.0000 0.0000 0.0000

TE 5 A dHIEL, *1g=3.12, *=3.40, P<0.05; 2g=7.21, %q=6.14, 2%=6.55, 24=10.36, ©4=9.30, %%4=9.45, ¥4=6.15, %g=11.42, %%=10.07,P<0.01 ,

5 C 4L, ©g=3.15, “%=3.81, “%=3.29, P<0.05; "¢=4.24, P<0.01

Note;: Compared with group A, *'¢=3.12, *%¢=3.40,P<0.05; *!¢=7.21,%q=6.14,%%¢=6.55, *q=10.36, °¢=9.30, “°¢=9.45, “7¢=6.15, “%¢=11.42, “¢=
10.07, P<0.01. Compared with grouop C, *'¢=3.15, “¢=3.81, “¢=3.29,P<0.05;*¢=4.24,P<0.01

FRid R BT (L 2-3)
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SRR B 4 TNF-o IL-6 7K 5 2 TH i 1
7% 5h,C.D 20 TNF-a IL—6 KA B REA%, F 4
5 E 41 TNF-a 5 1L-6 /KEAER F509 1.3.5 h i}
SOPRTE =L 0
3 itig

I RS e B, B0 S g e it/ PR
PR R T2 SIRS A T2 TR sk g , (H LG PR3
L5 IEGE SIRS HA S AR, AR 222
HEWr, TorR M SIRS W] REAF7E IS BN 40 B S50 R A4 11
RIERA ST, 2R, X — R sh P42 BEA
DISRASE N PR A E B () AR A 9T & BE

2 LU LA 0 5 R A SRR 2 i 7 A DAMPs &
B 00  RAES] SIRS A HER R 1+ Z 278 A
BRI Z 5400 I, #8728 oA Bk 2 40 i o1 1Y
SR, A R,
3.1 ZRIRANA AN SR A K A 5T 2 L

LRI RIS DAMPs 1972 A= B UIAH G, X4
i R Y R 2 4 B A HEE N, FE SR 4
FRARLAR SE X T FRAR SIRS KU BA B EANE .,
A2 AN AL, — Ty T AR
SIRS JE R MLl HE L B Z LR R, 5 — 5 T, sk -
WASGHIT RS2 A I R S L i
578 S, MDH J& 2R R J i N B R IEPE R
COX JELRUAR N BEAYERENESR 1, I COX 7K
R T LRARIMIES A ARR S, 1T MDH (183 B2 4
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R TRRARNEB I FERE . ARBFFONER RS
FEIM A R R R MDH  COX /K- B 1s 77 B ] 1
THEs , MDH (B H 3T 58 B LR AR BB 3 h, COX
WEAEAE 3.5 h, ;KB (EJT MDH & COX e R BifE
SE , RWILORLATE M2 v 1) SR8 2 BT [ 228 ¥ % A=
(9B, H 3~3.5 h 2Rk s S RRE . DAMPs 3
S 2R R LR AR, SR AT RES 1R SIRS, ix 26
MGHR  AENURI 5, B (R 24 ol ¢ 2 24 2.
T, GBI Lok (A ) 224 A ek
SIRS MR, MTREAR SIRS % Az il XU =i ™ E
JE o ARWTTE M BN LR 20 M S M A 1 77 6 8] T
BB, 283 — 2 I 18] i 2t ik B (AT 50
50 3~3.5h), GiRFILRIRRE A MAL 5 1
e — e R, IFARRI A IS A T ik
4% | T A X — i R A8 Tt A R, 75 i
— BT R AR S B A it R O
TELRAR LR T 5 2R S5 45 T CsA TH, 45 R R
LR ZURRTZG T CsA T ZFRAR T B W0
PR TNF-a 5 1L-6 194533 (D 445 C HLL),
F7R CsA TR ORI 5 B I 40 S AT 1
HVEHT; SR, ) 24 J5 A ERA T 25 T CsA T 1%t
LA B 2 R DR 1o AT D e (F 415 E 41
Fi) . FIREE SRR, Gohi A 4 ff /b 24 T 30
i FE L AR o (AR5 5 SIRS) , T+ TR it 1) S it HL A
—ERIINHLME, SR AR A B R AR P R AT
BT FURAIL
3.2 CsA ML ZYH I U805 5 X

TELAAR B R R, 2O A3 37 1k e 4 AL
(the mitochondrial permeability transition pore, MPT)
Je L ZE MR N R Z — WF5E R, MPT JHicR 5 [
2y AN LSRRV o (N i PR 2y A N | SO E S
HMERRZRLI ) CsA ZZRiA MPT [RRF S
FITBERSAN] MPT FTFR, ASBESEMEE T CsA R
LR AN ML SN2 BAT 0325 BRI SO0,, SRIAZR,
DA I 5 240 i A L P A 240 5 MPT BT TR AT
HAERR XA E—E R FRBET CsA R 2opifk
ZH LI BN IR A 22 SIRS AFE AL

BEAI  ASBITGE K B, IV A R o A+ W 24
MR YR IA CsA, B AE—E FEBEFFAIK TNF-a I
1L-6 /K~ HEAT UL, BRI SRR 2% | i
DAMPs J=2 8k, CsA 7 B A1 REA i 5 W 40 A9 375
YERT, IXFTRES CsA Sl R A VEHIA C (AT
HE—EFE , XSRS | CsA Pl Z R iR

TR S 5 B e AL TG AL, TR s

SIRS A2, R B E IR RS E HirE
Zi b AR O SRR R R AR AL, B A

M4, T 3~3.5 h ik BIWEAE ; 2 A ORI I AL

oL, e FEARAE D T 177 4 o CsA VRN —Fh A2

1) T2 W, AN A RE % 10 ) 4k A 1 2L A | s b

DAMPs FRETL , i BEIE 12 S5 #0024

FRLAIECS o 2B M A B 0 I CsA T30 B %

I SIRS JXURS: sl SIRS AEAR

SE 3k
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